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(54) MOTION VECTOR DETECTOR AND ITS METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To save power 
consumption and to detect a motion vector even with a 
small data flow by stopping accumulating operations 
with respect to motion vector objects immediately 
when an accumulated value of absolute values of 
differences of signals of picture elements of a current 
image and a reference image exceeds a prescribed 
value to make a cycle number of the accumulation 
variable. 

SOLUTION: A control means 5 provides the output of a 
stop control signal S3 that stops the arithmetic 
operation of an accumulation circuit when the output of 
any difference absolute value accumulation circuit being 
a component of an accumulation means 1 is invalid. An 
accumulation stop means 10 provides the output of a 
stop signal S4 that is used to stop any circuit whose 
output is invalid among 1st to n-th difference absolute 
value accumulation circuits 2a-2n based on the stop 
control signal S3. Then the accumulation stop means 10 

is provided with a plurality of individual stop circuits 1 1 that stop accumulation processing to 
the 1st to n-th difference absolute value accumulation circuits 2a-2n. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. / 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the motion vector detector and the approach start the motion 
vector detector and approach of asking for the motion vector of the macro block which is the frame of dynamic- 
image information, or the predetermined range in the field, especially carry out accumulation of the signal 
strength difference of all the pixels of a subject-copy image and a reference image to the motion vector 
candidate within said macro block, and an accumulation result chooses the minimum thing as a motion vector. 
[0002] 

[Description of the Prior Art] In the technical field of time varying image processing, in case the detection 
operation of the motion vector within a macro block is carried out The signal strength for every pixel to which it 
corresponds in the specific field in a subject-copy image and a reference image to a certain motion vector 
candidate is measured. Accumulation of the value showing the difference of signal strength is carried out about 
all the pixels within a macro block. This operation actuation is performed about all motion vector candidates, 
and the technique of choosing the candidate from whom an accumulation result serves as min serially in the 
accumulation result obtained about each motion vector candidate as compared with a target as a motion vector 
is proposed. Said reference image says the thing of the image corresponding to the macro block which carried 
out parallel translation of the macro block of a subject-copy image as equivalent to the motion vector. 
[0003] In the above-mentioned technique, in order for the small amount of data to perform accumulation 
processing at high speed, an accumulation circuit is continuously arranged to juxtaposition, a motion vector 
candidate's operation is assigned for every accumulation circuit, respectively, and the motion vector detector 
constituted so that the data of an accumulation result might be made to output in the shape of a pipeline is 
proposed conventionally. The accumulation circuit by this example is calculating the signal strength difference 
according to the difference of the brightness value of subject-copy image data and reference image data, and the 
operation of a "subject-copy image pixel brightness value - reference image pixel brightness value" is 
specifically performed in each accumulation circuit. 

[0004] Drawing 16 is the block diagram showing the configuration of the conventional motion vector detector, 
and is set to this drawing. The accumulation means 1 the 1st by which parallel connection was carried out to the 
shape of a pipeline, the 2nd, or the n-th difference - with the absolute value accumulation circuits la and lb 
thru/or In it adjoins - each - difference - it has the registers 3a, 3b, 3 (n-2), and 3 (n-1) for pipelines of the 
individual (n-1) prepared between absolute value accumulation circuits, this motion vector detector - the 
above-mentioned accumulation means 1 - in addition ~ each - difference - it has the minimum value 
information management circuit 4 which accepts the output of an absolute value accumulation circuit and 
manages minimum value information, and the control circuit which outputs the subject-copy image data Dl and 
the reference image data D2 concerning the next motion vector candidate based on the output of this minimum 
value information management circuit. 

[0005] The actuation of the conventional motion vector detector based on the above-mentioned configuration is 
explained, a detection of a motion vector sake - all the motion vectors of the predetermined range at least - 
every [ once ] - a motion vector ~ a candidate --******-- it is necessary to perform accumulation repeatedly 
and to evaluate the accumulation value Then, the above-mentioned control circuit 5 supplies the suitable 
subject-copy image data Dl and the reference image data D2 to each accumulation circuit 2a which constitutes 
the accumulation means 1 thru/or 2n first. A sequential transfer is carried out between register 3 for pipelines a 
thru/or 3 (n-1), and this subject-copy image data Dl computes the absolute value of the difference of the 



transmitted subject-copy image data Dl and the reference image data D2 supplied from a control circuit 5 as a 
value of a signal strength difference, and carries out accumulation of accumulation circuit 2a thru/or the 2n of 
the values of this signal strength difference. 

[0006] Accumulation circuit 2a thru/or 2n are the accumulation value signal SI, when all the accumulation 
about a corresponding motion vector was completed. It is the accumulation value signal SI corresponding to 
[ output and ] the first motion vector candidate in the minimum value information management circuit 4. After 
being initialized, it is this accumulation value signal S 1 . The minimum value currently held beforehand is 
compared. It is the accumulation value signal SI as a result of a comparison. When smaller than the value 
holding the minimum value information management circuit 4, it is the accumulation value SI . It updates as 
new retention data. Whenever renewal of the retention data of the minimum information management circuit 4 
is performed, it is the comparison result signal S2. It is outputted to a control circuit 5. It is initialized in 
initiation of the operation of an each accumulation circuit 2a thru/or motion vector candidate with new 2n. 
[0007] When examination of all motion vector candidates is completed, detection of a motion vector is ended. 
Therefore, it is necessary to operate only the number of cycles of the minimum value which can scan all the 
fields of a macro block or the thinned-out macro block by the time it evaluates serially for accumulation, and, 
according to the conventional motion vector detector, accumulation actuation of a fixed cycle time is needed 
irrespective of the quality of an input image. 

[0008] About actuation of the above-mentioned conventional motion vector detection equipment, 
supplementary information is carried out using drawing 17 . When detecting a motion vector by the above- 
mentioned pipelined architecture, it was made to correspond to each motion vector, accumulation of an 
evaluation value to a field was performed, same evaluation was performed to all the predetermined motion 
vector candidates, and the motion vector candidate who gives the minimum (or max) evaluation value out of it 
is chosen as a motion vector. If the number of the motion vector candidates who can evaluate at once is defined 
as the number of juxtaposition, when only the count which **(ed) the number of all motion vector candidates 
with the number of juxtaposition repeats accumulation, detection of a motion vector will be completed. 
Therefore, when processing by several m juxtaposition, this processing will be repeated until the candidate who 
chooses m candidates at a time from motion vector candidates, and remains is lost. For example, when the total 
of a motion vector repeats 64 times of accumulation 16 juxtaposition ****** case by 1024 pieces, detection of a 
motion vector will be completed. 

[0009] In drawing 17 , 1st evaluation of the accumulation value over the motion vector candidate 1 - m is 
performed to the beginning, and subsequently, [ evaluation / n-th / from the 2nd evaluation to ], if all 
evaluations from the 1st time to the n-th time are not performed, detection of a motion vector will be ended 
continuously. 
[0010] 

[Problem(s) to be Solved by the Invention] As mentioned above, the conventional motion vector detector had to 
perform accumulation actuation of only the number of fixed cycles regardless of the quality of an input image, 
and had to pay fixed cost in the power consumption which the number of motion vector detection cycles and 
motion vector detection take. . 

[001 1] Moreover, since a subject-copy image and reference image data are supplied and accumulation actuation 
was made to perform even if it performed accumulation even when meaningless, while performing 
predetermined actuation of motion vector detection, the trouble that useless data flow was performed was also. 
[0012] In order to solve the above-mentioned trouble, this invention also aims little data flow at offering the 
motion vector detector and approach a motion vector is detectable while it makes the number of cycles of 
accumulation adjustable and saves power consumption by stopping the accumulation actuation about the motion 
vector candidate immediately, when the accumulation value of the absolute value of the difference of the signal 
value of the pixel of a subject-copy image and a reference image exceeds a predetermined value. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the motion vector detection 
equipment concerning this invention The image of the predetermined range in the frame in image data or the 
field is considered as a macro block. Choose a certain motion vector candidate within this macro block, and the 
signal strength difference of the pixel corresponding to the motion vector candidate of a subject-copy image and 
a reference image is computed. Carry out accumulation of the signal strength difference computed about the 
pixel within said macro block, and an accumulation result is searched for. In the motion vector detection 



equipment which chooses the motion vector candidate who gives the accumulation result which serves as the 
maximal value or the minimal value out of the motion vector candidate of specific within the limits to the pan 
within a macro block as a motion vector The accumulation means which consists of two or more accumulation 
circuits connected in the shape of [ which inputs the subject-copy image data and the reference image data about 
said motion vector candidate in juxtaposition, and processes the accumulation about two or more motion 
vectors to juxtaposition ] a pipeline, The accumulation individual means for stopping which stops accumulation 
processing actuation of said accumulation means for every accumulation circuit, While controlling supply of the 
subject-copy image data about said motion vector candidate, and reference image data to each accumulation 
circuit of said accumulation means It is characterized by having the control means which controls a halt of 
accumulation processing of an accumulation circuit in which make the stop signal according to individual 
which should stop the accumulation according to individual to said accumulation individual halt circuit output, 
and it corresponds. 

[0014] The motion vector detection equipment concerning claim 2 each accumulation circuit in said 
accumulation means in equipment according to claim 1 Have the predetermined differential threshold and size 
with this differential threshold is compared for the value in the middle of accumulation once [ at least ]. It has 
the judgment circuit which judges effective/invalid of an accumulation value from the comparison result. Said 
means for stopping When the judgment result of said judgment circuit is invalid, it is characterized by having 
the individual halt circuit which stops an accumulation circuit until the accumulation actuation about a new 
motion vector candidate is started. 

[00 1 5] It is characterized by to have the initiation circuit where they make processing actuation of the 
accumulation about a motion vector candidate new as that all whose motion vector candidates under current 
examination are disqualification start immediately when all the accumulation values with which comparison 
examination of said accumulation means is carried out by parallel processing with said differential threshold in 
equipment according to claim 2 are judged by said judgment circuit to be that whose motion vector detection 
equipment concerning claim 3 is an invalid altogether. 

[0016] The motion vector detection equipment concerning claim 4 is characterized by equipping said means for 
stopping with the halt circuit which stops actuation of said accumulation means until it outputs a motion vector 
detection terminate signal and a motion vector detection demand signal is inputted from the exterior, when 
detection of a motion vector is completed in equipment according to claim 3. 

[0017] The motion vector detection equipment concerning claim 5 is characterized by said accumulation means ' 
determining said differential threshold based on the greatest or minimum value out of the accumulation value 
examined by then in equipment according to claim 4. 

[0018] The motion vector detection equipment concerning claim 6 is characterized by said accumulation means 
determining said differential threshold based on the fixed value which does not change during motion vector 
detection to which a fixed value, i.e., an accumulation value, serves as regularity rates, such as the maximum 
which can be taken theoretically, 1/2 [ for example, ], 1/3, and 1/4, in equipment according to claim 4. 
[0019] In equipment according to claim 6, each accumulation circuit of said accumulation means makes equal 
to said differential threshold the maximum number which can be held to a flip-flop, and the motion vector 
detection equipment concerning claim 7 is characterized by constituting the digit count of the flip-flop for 
accumulation value maintenance few by dealing with the carry out signal of the most significant digit of this 
accumulation circuit as a size comparison signal with said differential threshold. 

[0020] The step which chooses two or more motion vector candidates who exist in this macro block while the 
motion vector detection approach concerning claim 8 specifies the image of the predetermined range in a frame 
or the field as a macro block, The signal strength difference of the pixel in the predetermined subject-copy 
image and predetermined reference image about a motion vector candidate of the number of juxtaposition 
which corresponds, respectively is computed [ from ] in juxtaposition among said two or more motion vector 
candidates within said specified macro block. The step which carries out accumulation for every motion vector 
candidate of the specification by which parallel processing is carried out, When what gives the accumulation 
result which becomes the minimal value or the maximal value about either of the motion vector candidates of 
said number of juxtaposition by which parallel processing is carried out is specified, it is characterized by 
having the step which stops the accumulation about the motion vector candidate. 

[0021] Moreover, the motion vector detection approach concerning claim 9 The step with which the step which 
stops said accumulation compares the size of a value and the predetermined differential threshold by at least 1 



time of the count in an approach according to claim 8 in the middle of the accumulation of said motion vector 
candidate of each by which parallel processing is carried out, The step which judges effective/invalid of the 
accumulation value about said each motion vector candidate based on the comparison result, When judged with 
it being invalid, it is characterized by including the step to which the accumulation actuation about the 
corresponding motion vector candidate is suspended till the accumulation initiation about a new motion vector 
candidate. 

[0022] Furthermore, in the approach according to claim 8, the motion vector detection approach concerning 
claim 10 is characterized by having the step to which all the motion vector candidates in accumulation start 
immediately the parallel processing to a new motion vector candidate as a thing [**** ] by parallel processing, 
when all the accumulation results about said all motion vector candidates by whom parallel processing is done 
are stopped after the step which stops said accumulation. 
[0023] 

[Embodiment of the Invention] Hereafter, the motion vector detector concerning this invention and the suitable 
operation gestalt of an approach are explained to a detail using an accompanying drawing. 
[0024] Drawing 1 is the block diagram showing the configuration of the motion vector detection equipment 
concerning the 1st operation gestalt of this invention. In this 1st operation gestalt, in order to detect a motion 
vector, using [ therefore ] the brightness value of a pixel as a value of the signal strength difference by which 
accumulation is carried out, a signal strength difference value makes an example the case where accumulation 
of the absolute value of a "subject-copy image pixel brightness value - reference image pixel brightness value" 
is carried out, and explains. 

[0025] An accumulation means 1 by which motion vector detection equipment carries out accumulation of the 
absolute value of the difference of the pixel brightness value of the subject-copy image data Dl and the 
reference image data D2 one by one in drawing 1 , the 1st which constitutes this accumulation means 1 thru/or 
the n-th difference - with absolute value accumulation circuit 2a thru/or 2n accumulation signal SI outputted 
from the accumulation means 1 inputting - said difference - the minimum value of an absolute value till then - 
- comparing — the comparison result signal S2 The minimum value information management circuit 4 to output 
and said subject-copy image data Dl And reference image data D2 While outputting which difference which 
constitutes the accumulation means 1 — halt control signal S3 which stops operation actuation of the 
accumulation circuit when the output of an absolute value accumulation circuit is invalid With the control 
means 5 to output halt control signal S3 outputted from this control means 5 being based - the 1st thru/or the n- 
th difference ~ stop signal S4 which stops which circuit where that output serves as an invalid out of absolute 
value accumulation circuit 2a thru/or 2n It has the accumulation means for stopping 10 to output, the 
accumulation means for stopping 10 — the 1st to n-th difference — it has two or more individual halt circuits 1 1 
which stop accumulation processing according to the individual every [ absolute value accumulation circuit 2a 
thru/or ] 2n. 

[0026] It sets to the motion vector detection equipment concerning the above-mentioned 1st operation gestalt, 
and is stop signal S4 of a control means 5. It is the part where the point that the output and the accumulation 
means for stopping 10 are added is different from the configuration of the conventional motion vector detector 
explained by drawing 1 6 . moreover, the accumulation means for stopping 10 — each output of the individual 
halt circuit 1 1 - being based - all difference - all candidate invalid signals S5 for making the parallel 
processing about the next motion vector candidate start immediately, when absolute value accumulation circuit 
2a thru/or 2n are stopped The point currently outputted to the control means 5 also differs from conventional 
motion vector detection equipment. 

[0027] Next, it explains, referring to drawing 2 about the motion vector detection equipment concerning the 2nd 
operation gestalt equipped with the more detailed configuration of the accumulation means 1 shown in drawin g 
1 , and the accumulation means for stopping 10. drawing 2 - setting - the accumulation means 1 ~ the 1st 
thru/or the n-th difference — absolute value accumulation circuit 2a thru/or 2n — in addition, it has register 3for 
pipelines a thru/or 3 (n-1) like the conventional motion vector detection equipment explained by drawing 10 . 
Moreover, the accumulation means for stopping 10 is equipped with invalid information attaching part 12a as 
an individual halt circuit 1 1 thru/or 12n. It corresponds to absolute value accumulation circuit 2a thru/or 2n. 
these invalid information attaching part 12a thru/or 12n — respectively — the 1st thru/or the n-th difference - 
The invalid information about each circuit is held, and when each accumulation circuit 2a thru/or 2n 
accumulation are invalid, it is stop signal S4. It outputs and the accumulation circuit is stopped. 



[0028] Invalid control (judgment) signal S3 supplied to invalid information attaching part 12a thru/or 12n from 
a control means 5 Activation/inactivation of stop signal S4 outputted from invalid information attaching part 
12a thru/or 12n are controlled. In addition, the motion vector detection equipment concerning this 2nd operation 
gestalt differs from the equipment concerning the 1st operation gestalt, and is all the candidate invalid signals 
S5. It does not output to a control means 1 1 side. 

[0029] Then, according to the motion vector detection equipment concerning the 3rd operation gestalt shown in 
drawing 3 , it differs from the motion vector detection equipment applied to the 2nd operation gestalt in that the 
accumulation means for stopping 10 is equipped with all the candidate invalid judging means 13. the difference 
to which all these candidate invalid judging means 13 correspond from invalid information attaching part 12a 
thru/or each 12n - stop signal S4 outputted to absolute value accumulation circuit 2a thru/or 2n It consists of 
AND circuits which accept and take an AND. 

[0030] Actuation of the motion vector detection equipment concerning the above-mentioned 3rd operation 
gestalt is explained. It is necessary to repeat all the motion vectors of the predetermined range as a motion 
vector candidate by a unit of at least 1 time, and to evaluate an accumulation value for detection of a motion 
vector. A control means 5 is the suitable subject-copy image data Dl to accumulation circuit 2a thru/or 2n. And 
reference image data D2 It supplies. This reference image data D2 It is transmitted one by one between register 
3for pipelines a thru/or 3 (n-1). Accumulation circuit 2a thru/or 2n are the subject-copy image data Dl . 
Reference image data D2 The absolute value of a brightness difference is computed as a signal difference value, 
and accumulation of this signal difference value is carried out. the 1st thru/or the n-th difference « absolute 
value accumulation circuit 2a thru/or 2n are initialized in case the operation about a new motion vector 
candidate is started. Accumulation circuit 2a thru/or each 2n are the accumulation value SI, when all the 
accumulation about a corresponding motion vector was completed. It outputs to the minimum value information 
management circuit 4. 

[003 1] The minimum accumulation value till then which the minimum value information management circuit 4 
is initialized by the accumulation value SI corresponding to the first motion vector candidate, and is held inside 
after it, Accumulation value SI outputted from each accumulation circuit 2a thru/or 2n It compares. When the 
supplied accumulation value is smaller than the retention data currently held inside, whenever it changes by 
making the accumulation value of the supplied smaller one into new retention data and exchange of the 
retention data of the maximum treatment information management circuit 4 occurs, it is the comparison result 
signal S2. It activates. A control means 5 is the comparison result signal S2. When activating, the storage 
information corresponding to an effective-travel vector is updated at present. 

[0032] Actuation at the time of a first-time motion vector candidate's count is performed like the conventional 
thing, as shown in drawing 4 . When performing the operation about the motion vector candidate of the 2nd 
henceforth and all accumulation is completed, before comparing, it is 1 times or more of the comparison result 
signal S2 to accumulation circuit 2a thru/or each 2n. Accumulation value S 1 It acquires and the minimum 
information management circuit 4 performs the comparison with the minimum retention data without exchange 
of data at this time. Accumulation value SI Comparison result signal S2 that an intermediate value is beyond a 
value that the minimum value management circuit 4 holds When outputted This motion vector judges it as an 
invalid thing, and a control means 5 is the invalid judging signal S3. Accumulation stop signal S4 which 
corresponds while being activated Actuation of the circuit where it is activated and corresponds of accumulation 
circuit 2a thru/or the 2n is made suspended. 

[0033] Accumulation stop signal S4 supplied to accumulation circuit 2a thru/or all 2n When it activates, they 
are all accumulation signal S4. All invalid judging signals S5 that are the AND outputs of all the candidate 
invalid judging means 13 that consist of AND circuit 13 inputted It activates, all these invalid judging signals . 
S5 if inputted into a control means 5 - a control means 5 - invalid information attaching part 12a thru/or 12n, 
the 1st, or the n-th difference - subject-copy image data Dl corresponding to a motion vector candidate new 
from the following cycle while starting absolute value accumulation circuit 2a thru/or 2n initialization And 
reference image data D2 The accumulation means 1 is supplied, such actuation - predetermined cycle 
********-- when the examination to all motion vector candidates is completed by things, detection actuation 
of a motion vector will be completed. 

[0034] About the above-mentioned account actuation of accumulation evaluation, the case where pipeline-like 
accumulation means are 8 juxtaposition is made into an example, and supplementary information of the 
difference in the operating time of the conventional accumulation means and the accumulation means 



concerning this invention is carried out. Since it is the thing of 8 juxtaposition, this example of a comparison is 
time of day Ta. It shall set and the accumulation actuation corresponding to eight motion vector candidates shall 
be started. 

[0035] In the case of the conventional example, the sequential comparison of the condition that all the elements 
that should perform accumulation were added will be carried out. It sets for this example and is time of day Tb. 
It sets, candidates 1,3,5, and 8 are judged to be things effective in serial, it is held as a minimum accumulation 
* value in the minimum value information management circuit 4, and an old value is canceled, furthermore, time 
of day Tb from the accumulation actuation which the following eight motion vector candidates are chosen 
and corresponds is started, the case of this example -- time of day Tb from - the result of accumulation - time 
of day Tc It sets, finally a candidate 8 is judged to be an effective thing, and it is held as a minimum 
accumulation value. Time of day Tc It sets, the accumulation actuation corresponding to the following eight 
motion vector candidates is started, each is judged to be an invalid thing in this case, and it is time of day Td. 
Exchange of an accumulation result is not performed, since the concept itself of stopping accumulation in the 
case of conventional motion vector detection equipment is not conceived — time of day Ta from — time of day 
Td by - it means that accumulation evaluation of three cycles was performed 

[0036] if the accumulation actuation in the motion vector detection equipment applied to this invention to this 
conventional example is explained - first-time accumulation actuation Ta, i.e., time of day, from — time of day 
Tb ******- the same actuation as the former is performed. In case accumulation of the 2nd henceforth is 
performed in this invention, by the time the accumulation of all the elements that should be carried out 
accumulation is completed, the comparison of multiple times will be performed. When the aggregate value in 
the middle of the accumulation held in a certain accumulation circuit is judged to be an invalid thing for the 
reasons of already exceeding the minimum accumulation value in the time of day, accumulation actuation of 
henceforth in the accumulation circuit holding the numeric value concerned becomes a meaningless thing. 
Then, the processing time which is made to suspend actuation of such an accumulation circuit on that spot, and 
is spent on accumulation actuation will be saved. Namely, time of day Te Since it set and the value was judged 
to be an invalid thing in the middle of the accumulation corresponding to the motion vector candidate 5, it will 
be stopped by the 5th accumulation circuit till the accumulation initiation about a new motion vector candidate. 
[0037] Moreover, when the addition of all elements which should be carried out accumulation is completed, all 
the eight accumulation values may be judged to be invalid things. That is, in the motion vector detection 
equipment concerning this invention, although it is a case so that it may be equivalent to the 3rd accumulation 
actuation of the conventional example, when all the values are judged to be invalid things in the middle of eight 
accumulation in the middle of accumulation, in such a case, the accumulation corresponding to a new motion 
vector candidate is started. In the example shown in this drawing 4 , by having judged the value 2 to be invalid 
in time-of-day Td* in the middle of accumulation, since all the values were judged to be invalid things in the 
middle of eight accumulation, the accumulation to a new motion vector candidate is started immediately. 
[0038] When motion vector detection is completed earlier than a schedule, the motion vector detection actuation 
itself can also be suspended. In the motion vector detection equipment constituted with the integrated circuit 
etc., by suspending motion vector detection actuation by stopping a clock power source etc., there are some to 
which various costs fall and remarkable effectiveness is acquired by applying this invention to such a circuit. 
[0039] In the above 1st thru/or the 3rd operation gestalt, since the differential threshold is made equal to the 
retention data of the minimum value information management circuit 4, it is effective especially from the point 
of being the thing of the conventional circuit, being able to make the comparator used for the comparison test of 
a value and retention data in the middle of accumulation serve a double purpose, and not requiring the steep 
increment in circuitry. Thus, according to the motion vector detection equipment concerning the 1st thru/or the 
3rd operation gestalt, each accumulation circuit 2a thru/or the rate of activation of 2n can be gathered, and 
power consumption can also be reduced further. 

[0040] In addition, invalid judging signal S3 which is adjustable in the motion vector detection equipment 
concerning the 1st thru/or the 3rd operation gestalt mentioned above Although considered as the differential 
threshold, you may make it this invention use the differential threshold by the fixed value like the operation 
gestalt which it is not limited to this but is explained below. 

[0041] It is the motion vector detection equipment which whose drawing 5 is the block diagram showing the 
motion vector detection equipment concerning the 4th operation gestalt, and is applied to the 2nd operation 
gestalt this 4th operation gestalt is indicated to be to drawing 2 to the invalid judging signal S3 . A signal line is 



removed and let the differential threshold be a fixed value. It sets to drawing 5 and is the invalid judging signal 
S3. Each accumulation value signal SI it is not only omitted, but outputted from each accumulation circuit 2a, 
2b, and 2 (n-1) and 2n The comparator circuits 14a, 14b, 14 (n-1), and 14n in comparison with the fixed value 
which turns into differential threshold in a value the middle are formed, respectively. It sets to the motion vector 
detection equipment applied to this 4th operation gestalt by such configuration, and is [ each accumulation 
circuit 2a thru/or ] the invalid judging signal S6 every 2n. It is created and is this invalid judging signal S6. Stop 
signal S4 which it is based [ S4 ] and stops each accumulation circuit 2a thru/or 2n accumulation It is outputted. 

[0042] It sets to the motion vector detection equipment concerning the above-mentioned 4th operation gestalt, 
and they are each accumulation circuit 2a thru/or the 2n accumulation value signal SI. Invalid judging signal S6 
currently outputted from the comparator circuit when judged with an invalid thing by that to which it 
corresponds of comparator circuit 14a thru/or the 14n It activates and accumulation actuation of a 
corresponding accumulation circuit is stopped. 

[0043] In addition, in the motion vector detection equipment concerning the 4th operation gestalt, although he is 
trying to prepare comparator circuit 14a thru/or 14n every [ corresponding accumulation circuit 2a thru/or ] 2n, 
this invention is not limited to this, but prepares one comparator circuit applicable in common with all 
accumulation circuits, and may be made to carry out time-sharing use of this. Also with the motion vector 
detection equipment concerning this 4th operation gestalt, accumulation circuit 2a thru/or the rate of activation 
of 2n can be raised, and power consumption can be reduced. 

[0044] Next, the motion vector detection equipment concerning the 5th operation gestalt shown in drawing 6 is 
explained. In addition to the configuration of the motion vector detection equipment of the 4th operation gestalt, 
the motion vector detection equipment concerning this 5th operation gestalt is stop signal S4 outputted from 
invalid information attaching part 12a thru/or 12n, respectively. All the candidate invalid judging means 13 that 
consist of the AND circuit which takes an AND are established. Therefore, the motion vector detection 
equipment concerning this 5th operation gestalt performs the following actuation as well as actuation of the 3rd 
operation gestalt shown in drawing 3 . 

[0045] Namely, accumulation stop signal S4 supplied to accumulation circuit 2a thru/or all 2n When it 
activates^ they are all accumulation stop signal S4. All invalid judging signals S5 that are the AND outputs of 
all the candidate invalid judging means 13 that consist of the AND circuit inputted It activates, all these invalid 
judging signals S5 if inputted into a control means 5 — a control means 5 ~ invalid information attaching part 
12a thru/or 12n, the 1st, or the n-th difference — subject-copy image data Dl corresponding to a motion vector 
candidate new from the following cycle while starting absolute value accumulation circuit 2a thru/or 2n 
initialization And reference image data D2 The accumulation means 1 is supplied, such actuation — 
predetermined cycle ******** — when the examination to all motion vector candidates is completed by things, 
detection actuation of a motion vector will be completed. 

[0046] In the motion vector detection equipment concerning the 4th and 5th operation gestalt shown in drawing 
5 and drawing 6 , when a fixed value is set up so that it may become the same as the maximum number which 
can hold an accumulation circuit since the differential threshold is made into the fixed value, a comparator can 
be extremely incorporated every [ each accumulation circuit 2a thru/or ] 2n by low cost. Drawing 7 shows the 
motion vector detection equipment concerning the 6th operation gestalt which contains an incorporable 
comparator in the motion vector detection equipment concerning the 4th and 5th operation gestalt. 
[0047] In drawing 7 which shows the motion vector detection equipment concerning the 6th operation gestalt 
the accumulation-ized adder circuit 2 according to individual Subject-copy image data Dl And reference image 
data D2 The signal difference value generation circuit 21 which computes a signal difference and generates a 
signal difference value, It has the adder 22 adding this signal difference value and the output of the 
accumulation circuit 2 according to this individual, and the flip-flop 23 holding the addition result of an adder 
22 for accumulation value maintenance. Actuation of this accumulation circuit is explained below. 
[0048] The signal difference value generation circuit 21 is the subject-copy image data Dl. Reference image 
data D2 It is the accumulation value SI before calculating a difference, outputting a signal difference value to 
an adder 22 and an adder's 22 being the final output of this signal difference value and this accumulation circuit 
2. It adds. A flip-flop 23 is the accumulation value SI added for the next accumulation actuation. While 
holding, it is this accumulation value SI. The accumulation value to last time is made to accumulate one by one, 
and it outputs. In addition, the adder 22 is created so that it may be possible to output a number larger a single 



figure than the digit count held by the flip-flop 23 as an addition result, and an accumulation value can judge 
that things turned around the maximum which can hold the differential threshold 23, i.e., a flip-flop, the top 
with the output equivalent to the top digit of this adder 22. therefore, judgment signal S7 which judges the 
"accumulation value > differential threshold" for the output in which an adder 22 is equivalent to the most 
significant digit ****** „ it is outputting. 

[0049] When the top digit of the above-mentioned adder 22 is activated, it means becoming the "accumulation 
value > differential threshold", and it is the judgment signal S7. While activating, although the value currently 
held in the flip-flop circuit 23 turns into a value which is not right, since the information that an accumulation 
value is invalid is held in the exterior of the accumulation circuit 2, this value is not used but there is no trouble 
on parenchyma. 

[0050] Next, it explains, referring to drawing 8 about the motion vector detection equipment concerning the 7th 
operation gestalt of this invention. The motion vector detection equipment concerning this 7th operation gestalt 
is the operational request signal S8, as shown in drawing 8 . While being inputted, it is detection terminate- 
signal S9. It has the motion vector detector 6 outputted. The number of processing cycles of the motion vector 
detection equipment concerning the 1st thru/or the 7th operation gestalt mentioned above serves as an 
indeterminate value in which the worst value became settled. After the worst value number[ of cycles ]-passes, 
the technique of obtaining a motion vector is also, but as soon as motion vector detection finishes, as for 
becoming possible, the direction which started the next processing cannot be statistically overemphasized by 
high-speed processing. In the motion vector detection equipment concerning this 7th operation gestalt, high- 
speed operation is made possible by having an above-mentioned configuration. 

[005 1] Namely, operational request signal S8 In case the motion vector detector 6 starts actuation when it 
activates, and detection of a motion vector is completed after the accumulation circuit which is not illustrated 
continues detecting a motion vector, it is detection terminate-signal S9. You make it activated. Detection 
terminate-signal S9 When you make it activated, the motion vector detector 5 performs the output of a motion 
vector and the minimum accumulation value suitably, and then is the operational request signal S8. Actuation of 
motion vector detector 6 itself is suspended with the means of stopping a clock, for example until it activates. 
[0052] As mentioned above, it is terminate-signal S9 of operation also by the motion vector detection 
equipment-concerning this 7th operation gestalt. It becomes possible to reduce the power consumption of a 
motion vector detector sharply by the output and halt of the whole motion vector detector in that case of 
operation. 

[0053] Next, it explains to a detail, referring to drawing 9 about the motion vector detection equipment 
concerning the 8th operation gestalt of this invention. Saving of more effective power of the motion vector 
detection equipment concerning this 8th operation gestalt is attained by carrying out the multi-statement of the 
differential threshold. The motion vector detection equipment concerning this 8th operation gestalt has 
composition which combined the 2nd operation gestalt and the 4th operation gestalt. That is, in drawing 9 , 
motion vector detection equipment is equipped with the accumulation means 1, the minimum value information 
management circuit 4, a control circuit 5, and the accumulation means for stopping 10, and the configuration of 
those other than this accumulation means-for-stopping 10 is the same as that of the motion vector detection 
equipment concerning each operation gestalt mentioned above. 

[0054] the difference to which the accumulation means for stopping 10 in the motion vector detection 
equipment concerning a **** 8 operation gestalt corresponds - accumulation value signal SI outputted from 
absolute value accumulation circuit 2a thru/or 2n the differential threshold of a fixed value - comparing - 
invalid judging signal S6 With comparator circuit 14a to output thru/or 14n Comparator circuit 14a Or invalid 
judging signal S6 by the fixed value outputted from 14 Invalid judging signal S3 by the adjustable value 
outputted from the control circuit 5 Halt judging circuit 15a which consists of the OR circuit which takes an OR 
thru/or 15n are prepared every [ each invalid information attaching part 12a thru/or ] 12n. 
[0055] above-mentioned halt judging circuit 15a thru/or 15n - each from a control circuit 5 and corresponding 
comparator circuit 14a thru/or 14n — invalid judging signal S3 of an adjustable value and a fixed value And S6 
the difference which corresponds the halt judging signal S10 when an OR is taken and one of signals is judged 
at least to be an invalid thing — it outputs to absolute value accumulation circuit 2a thru/or 2n. namely, the 
difference which corresponds comparator circuit 14a holding the differential threshold as a fixed value thru/or 
14n - absolute value accumulation circuit 2a thru/or 2n - the differential threshold - exceeding - 
accumulation value signal SI Invalid judging signal S6 according to a fixed value when becoming invalid It is 



activated. Moreover, a control circuit 5 is the comparison result signal S2 outputted from the minimum value 
information management circuit 4. Invalid judging signal S3 by the adjustable differential threshold when it is 
based and stops an accumulation circuit It is activated, corresponding difference — absolute value accumulation 
circuit 2a thru/or 2n accumulation value signal SI on the way - the difference which is made to activate halt 
judging circuit 15a thru/or 15n of halt judging signals S10, and corresponds when a value changes into the 
condition that accumulation should be stopped — absolute value accumulation circuit 2a thru/or 2n are stopped. 
[0056] Therefore, while according to the motion vector detection equipment concerning this 8th operation 
gestalt being able to judge effective/invalid of a more efficient accumulation value and enabling quick motion 
vector detection actuation compared with the motion vector detection equipment which made the differential 
threshold of effective/invalid either the adjustable value or the fixed value, large saving of power consumption 
can be aimed at. 

[0057] In addition, they are all the candidate invalid judging signals S5 like [ gestalt / this / 8th operation ] the 
motion vector detection equipment of the 3rd and 5th operation gestalt. You may constitute so that it may 
output to a control circuit 5. 

[0058] Drawing 10 shows the motion vector detection equipment concerning the 9th operation gestalt of this 
invention, and motion vector detection equipment has the configuration of the motion vector detection 
equipment applied to the 8th operation gestalt of drawing 9 except for the point that the AND circuit is 
established in the accumulation means for stopping 10, and abbreviation identitas in this drawing, namely, the 
difference to which the accumulation means for stopping 10 corresponds - accumulation value signal SI 
outputted from absolute value accumulation circuit 2a thru/or 2n the differential threshold of a fixed value 
comparing » invalid judging signal S6 With comparator circuit 14a to output thru/or 14n Comparator circuit 
14a Or invalid judging signal S6 by the fixed value outputted from 14 Invalid judging signal S3 by the 
adjustable value outputted from the control circuit 5 Halt judging circuit 15a which consists of the OR circuit 
which takes an OR thru/or 15n are prepared every [ each invalid information attaching part 12a thru/or ] 12n. 
Moreover, stop signal S4 outputted, respectively from each invalid information attaching part 12a thru/or 12n 
All the candidate invalid judging means 13 that consist of the AND circuit which takes an AND are established. 
Therefore, the motion vector detection equipment concerning this 9th operation gestalt performs the following 
actuation as well as actuation of the 3rd and 5th operation gestalt shown in drawing 3 and drawing 6 . 
[0059] Namely, accumulation stop signal S4 supplied to accumulation circuit 2a thru/or all 2n When it 
activates, they are all accumulation stop signal S4. All invalid judging signals S5 that are the AND outputs of 
all the candidate invalid judging means 13 that consist of the AND circuit inputted It activates, all these invalid 
judging signals S5 if inputted into a control means 5 — a control means 5 - invalid information attaching part 
12a thru/or 12n, the 1st, or the n-th difference - subject-copy image data Dl corresponding to a motion vector 
candidate new from the following cycle while starting absolute value accumulation circuit 2a thru/or 2n 
initialization And reference image data D2 The accumulation means 1 is supplied, such actuation - 
predetermined cycle ******** - when the examination to all motion vector candidates is completed by things, 
detection actuation of a motion vector will be completed. <BR> [0060] In addition, although explained as what 
searches for the signal strength difference searched for from subject-copy image data and reference image data 
with a brightness difference signal in the operation gestalt mentioned above When the video-signal specification 
of a system which this invention is not limited to this, but you may make it use other attributes in a signal, for 
example, a color-difference signal, and will be different in the future is adopted, it is also possible to use the 
signal of another name showing the pixel information in the specific location of ** in a frame. 
[0061] As mentioned above, although some operation gestalten of the motion vector detection equipment 
concerning this invention were explained, this invention can be grasped also as the motion vector detection 
approach in this motion vector detection equipment and the motion vector detection equipment applied to the 
above-mentioned various configurations as what has close indivisible relation. 

[0062] Drawing 1 1 is a flow chart which shows the motion vector detection approach concerning the 10th 
operation gestalt of this invention. Two or more motion vector candidates who exist in this macro block while 
setting to a step ST 1 and specifying the image of the predetermined range in a frame or the field as a macro 
block first, as shown in drawing 1 1 are chosen. Next, at a step ST 2, the signal strength difference of the pixel in 
the predetermined subject-copy image and predetermined reference image about a motion vector candidate of . 
the number of juxtaposition which corresponds, respectively is computed [ from ] in juxtaposition among said 
two or more motion vector candidates within said specified macro block. Accumulation is carried out for every 



motion vector candidate of the specification by which parallel processing is carried out. In the following step ST 
3 , it is judged whether what gives the accumulation result which becomes the minimal value or the maximal 
value about either of the motion vector candidates of said number of juxtaposition by which parallel processing 
is carried out was specified, and when the minimal value or the maximal value is not specified, accumulation 
will be repeated. In a step ST 3, when a value is specified as the minimal value or the maximal value in the 
middle of which motion vector candidate's accumulation, in a step ST 4, the accumulation about the motion 
vector candidate is stopped. /' 
[0063] In drawing 1 1 , the step ST 4 which stops accumulation to a certain motion vector candidate may contain 
the following steps further. Namely, the step ST 5 which compares the size of a value and the predetermined 
differential threshold by at least 1 time of the count in the middle of the accumulation of said motion vector 
candidate of each by which parallel processing is carried out The step ST 6 which judges effective/invalid of the 
accumulation value about said each motion vector candidate based on the comparison result of a step ST 5 
When judged with it being invalid, the step ST 7 to which the accumulation actuation about the corresponding 
motion vector candidate is suspended till the accumulation initiation about a new motion vector candidate is 
included. 

[0064] Moreover, when all the accumulation results about said all motion vector candidates by whom parallel 
processing is done are stopped after the step ST 7 which stops said accumulation, all the motion vector 
candidates in accumulation may be made to have the step ST 8 which starts immediately the parallel processing 
to a new motion vector candidate as a thing [****] by parallel processing. 

[0065] Drawing 1 2 is a flow chart which shows the motion vector detection approach concerning the 1 1th 
operation gestalt of this invention. The motion vector detection approach concerning this 1 1th operation gestalt 
performs data-processing actuation finer than the motion vector detection approach concerning the 10th 
operation gestalt. the difference corresponding [ on drawing 12 and ] to the number of juxtaposition first - the 
minimum accumulation value of an absolute value accumulation circuit is initialized (step ST 1 1), and suitable 
motion vector candidate 1-n is determined (step ST 12). Next, while making accumulation value 1-n into zero 
and initializing it, after turning OFF invalid information 1-n and initializing it (step ST 13), accumulation 
corresponding to motion vector candidate 1-n is performed (step ST 14), and a value is suitably chosen in the 
middle of the accumulation from which invalid information is not turned on (step ST 15), 
[0066] In the following decision step ST 16, it is judged whether a value is effective in the middle of the 
selected accumulation, and after turning on invalid information corresponding to a value in the middle of the 
selected accumulation in the case of an invalid (step ST 17), in a step ST 18, it is judged whether all invalid 
information 1-n is ON. In the decision step ST 16, when a value is judged to be an effective thing in the middle 
of the selected accumulation, it progresses to the following decision step ST 18 as it is. In this decision step ST 
18, when judged as what all invalid information 1-n turns on, processing of the return steps [ ST / ST and / 17 ] 
12 is again repeated to a step ST 12. In the decision step ST 18, when it is judged whether all the accumulated 
elements are added when judged as that from which all of invalid information 1-n do not serve as ON and all 
are not added, it will return to a step ST 14 and processing actuation of the steps [ ST / ST and / 19 ] 14 will be 
repeated again. 

[0067] In the decision step ST 19, when judged as that to which all the accumulated elements were added, 
sequential selection of effective and the non-inquired accumulation value is made (step ST 20). Next, when it is 
judged to be what is not the motion vector candidate who inquires first it is judged whether the motion vector 
candidate who inquires first corresponds to the selected accumulation value in the decision step ST 21, and 
correspond to the selected accumulation value, in the following decision step ST 22, it is judged whether the 
selected accumulation value is smaller than the minimum accumulation value. In this step ST 22, when judged 
as a thing not smaller than the minimum accumulation value, the selected accumulation value returns to a step 
ST 20 again, and repeats the steps [ ST / ST and / 22 ] 20. 

[0068] The accumulation value chosen in a step ST 22 when it was judged to be what is the motion vector 
candidate who inquires first to correspond to the accumulation value chosen in a step ST 21 records the motion 
vector candidate who corresponds considering the selected accumulation value as a minimum accumulation 
value in the following step ST 23, when judged as a thing smaller than the minimum accumulation value. Next, 
although it will return to a step ST 20 and actuation of the steps [ ST / ST and / 24 ] 20 will be again repeated 
when it is judged whether the non-inquired thing still remains in the accumulation result in a step ST 24 and the 
non-inquired thing is left behind in the accumulation result In a step ST 24, when judged as that in which a non- 



inquired thing does not exist any longer in an accumulation result, in the last decision step ST 25, it is judged 
whether retrieval of the predetermined motion vector range was completed. In the decision step ST 25, when are 
judged as what retrieval of the predetermined motion vector range has not ended, and processing actuation of 
the steps [ ST / ST and / 25 ] 14 is repeated again and it is judged as return and the thing which retrieval of the 
predetermined motion vector range ended by the step ST 14 in a step ST 15, a series of manipulation routines 
will be ended. 

[0069] Finally, drawing 1 3 thru/or drawing 15 are used and explained about Field of application of this 
invention. Drawing 13 shows the example which used the motion vector detection equipment concerning this 
invention for the security system. In drawing 1 3 , into the security camera 3 1 which a guard 30 possesses, the 
LSI (Large Scale Integrated circuit) chip according to a standardization of MPEG4 in which the motion vector 
detection equipment concerning this invention was carried is used, and the image is transmitted to the antenna 
33 of the control panel in a central supervision room by radio through the antenna 32 of a camera 3 1 . The image 
which the guard 30 photoed is displayed on CRT for a display (Cathode Ray Tube-cathode-ray tube -) installed 
in the control panel in the central supervision room. In a central supervision room, another guard 35 can 
supervise the image on the screen of CRT34. Since the motion vector detection equipment concerning this 
invention is applied to the motion detection actuation in this case, while low power consumption can perform 
motion detection quickly, the continuous duty of the camera covering a long time becomes more possible. 
[0070] Next, the 2nd example of application which applied the motion vector detection equipment concerning 
this invention to the Personal Digital Assistant is explained according to drawing 14 . In drawing 14 , signs 40 
and 45 are Personal Digital Assistants which consist of a cellular phone with a camera etc. these Personal 
Digital Assistants 40 or 45 The miniature cameras 41 or 46 which consist of CCD (Charge Coupled Device- 
charge-coupled-device -) etc., It has the antennas 42 or 47 for communicating information between the Personal 
Digital Assistants of the other party as monitors, such as a user, through a public line, the microphones 43 or 48 
for inputting voice, and the loudspeakers 44 or 49 for outputting voice. Although explained as a thing using 
Personal Digital Assistants 40 and 45 of the same configuration as this 2nd example of application, the other 
party's terminal does not need to be portable. LSI, such as MPEG4, is adopted as these Personal Digital 
Assistants 40 or 45, power consumption can be reduced, and more nearly prolonged actuation can be enabled. 
[0071] As 3rd example of application of the motion vector detection equipment concerning this invention, the 
DVD (Digital Versatile Disc) equipment shown in drawing 15 is explained. This DVD equipment 50 is 
constituted as portable, and reproduces and appreciates an image to the monitor which does not lay and 
illustrate DVD52 in the front loading section 5 1 . When a monitor also adopts a small portable liquid crystal 
display monitor etc., good appreciation space can be sent out also on the outdoors etc. By carrying LSI for 
picture compression which built the motion vector detection equipment concerning this invention into the image 
recorder deck for MPEG 2 as DVD equipment at that time, the power consumption of the deck decreases and it 
becomes possible to perform the motion compensation for image reconstruction etc. certainly. 
[0072] Furthermore, although refrained from illustration explanation, the motion vector detection equipment 
concerning this invention can be carried in a surveillance camera, a security camera, etc. of a secret flesh side 
aiming at a monitor etc. Although he is trying to build into a potted plant, a sewing basis doll, etc. the video 
camera used for such an application, an electric power supply is difficult in many cases in that case, and it 
mainly drives more often with a dc-battery etc. Therefore, while cutting down power consumption by adopting 
the motion vector detection equipment concerning this invention as LSI for MPEG4, a battery life can be 
developed and a more nearly prolonged monitor is attained. 

[0073] Here, the easy explanation about MPEG often quoted as Field of application of this invention is added. 
MPEG (Moving Picture Experts Groupe) is a name of the organization which advances a standardization of the 
coding method for color dynamic-image are recording, and is used also as a name of the coding method with 
which it changes and the standardization is advanced by MPEG. As a coding method of MPEG, there are 
MPEG 2 to which the transfer rate made applicable to application MPEG1 which mainly made are recording 
media, such as CD-ROM, applicable to application about 1 .5M bit per second, image transmission for which 
the transfer rate used advanced television broadcast and broadband ISDN for dozens of several M-M bit per 
second, MPEG4 from which a transfer rate serves as an image coding method for the low bit rate of several k 
bits per second. 

[0074] Supposing use by mobile communication, since the band of radio is small (0 - 28kbps extent), MPEG4 
has mainly been the specification which seldom expects a fine motion of a minute image. Specifically, it aims at 



transmitting the image of magnitude, such as QCIF-Quarter Common Intermediate Format- (176 pixels x 144 
pixels) and CIF-Common Intermediate Format- (352 pixels x 288 pixels), at the rate of 10 - 15 frames-per- 
second extent. Although this target seems not to be so difficult, since the transfer band is very small, 
implementation will be difficult if the compressing method with sufficient considerable effectiveness is not 
adopted. Therefore, the completely different compressing method from MPEG 2 may be adopted, and the 
amount of operations in a sending set may increase considerably in that case. Moreover, since it is used for 
radio, it succeeds not only in the increase in efficiency of the compression approach but in the demand about the 
error resistance of a sign. 

[0075] MPEG4 in which it succeeds in consideration of the motion vector detection equipment and the 
approach concerning this invention being applied to such MPEG 2 and MPEG4 and which is used especially for 
dynamic-image radio is a field with the highest possibility of application. 
[0076] 

[Effect of the Invention] As mentioned above, as explained to the detail, according to the motion vector 
detection equipment and the approach concerning this invention, power consumption can be saved by stopping 
accumulation by suitable criteria. 

[0077] Moreover, while also being able to save the power consumption in the whole motion vector detection 
equipment, the detection time of a motion vector can be shortened, and a motion vector detection rate can be 
raised statistically. 

[0078] Furthermore, since it is not necessary to perform an unnecessary operation substantially, power 
consumption and the operating time can be saved also in this point. Moreover, only by making conventional 
addition and conventional modification slight to circuitry, abbreviation of useless operation actuation and 
speeding up of motion vector detection can be attained, and an epoch-making technique can be especially 
offered in the field of dynamic-image radio-transmission techniques, such as MPEG4. 



[Translation done.] 



* NOTICES* 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. ' 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS __ ■ 

[Brief Description of the Drawings] 

[Drawing 11 The block diagram showing the motion vector detection equipment concerning the 1st operation 
gestalt of this invention. 

[Drawing 21 The block diagram showing the motion vector detection equipment concerning the 2nd operation 
gestalt of this invention. 

[Drawing 31 The block diagram showing the motion vector detection equipment concerning the 3rd operation 

gestalt of this invention. . . 

[Drawing 41 The timing diagram explaining actuation of the motion vector detection equipment ot the 3rd 

operation gestalt. . ■ u a*u 

[Drawing 51 The block diagram showing the motion vector detection equipment concerning the 4th operation 

gestalt of this invention. 

[Drawing 61 The block diagram showing the motion vector detection equipment concerning the 5th operation 
gestalt of this invention. 

[Drawing 71 The block diagram showing the accumulation circuit of the motion vector detection equipment 
concerning the 6th operation gestalt of this invention. 

[Drawing 81 The block diagram showing the motion vector detection equipment concerning the 7th operation 

gestalt of this invention. ; 

[Drawing 91 The block diagram showing the motion vector detection equipment concerning the 8th operation 

gestalt of this invention. . . 

[Drawing 101 The block diagram showing the motion vector detection equipment concerning the 9th operation 

gestalt of this invention. . , 1/u , 

[Drawing 111 The flow chart which shows the motion vector detection approach concerning the 10th operation 

[Drawing 121 The flow chart which shows the motion vector detection approach concerning the 1 1th operation 

gestalt 

[Dra wing 131 The perspective view showing the 1st example of application of the motion vector detection 
equipment concerning this invention. 

[Drawing 141 The perspective view showing the 2nd example of application of the motion vector detection 
equipment concerning this invention. * 
[Drawing 151 The perspective view showing the 3rd example of application of the motion vector detection 
equipment concerning this invention. 

prawing 161 The block diagram showing conventional motion vector detection equipment. 

[Drawing 171 The timing diagram explaining actuation of conventional motion vector detection equipment. 

[Description of Notations] 

I Accumulation Means 

2a-2n the 1st thru/or the n-th difference absolute value accumulation circuit 
3a-3 (n-1) The 1st - register for ** (n-1) pipelines 

4 Minimum Value Information Management Circuit 

5 Control Means (Circuit) 

10 Accumulation Means for Stopping 

I I Individual Halt Circuit 

1 2a- 1 2n Invalid information attaching part 



13 All Candidate Invalid Judging Means (AND Circuit) 
14a-14n Comparator circuit 

21 Signal Difference Value Generation Circuit 

22 Adder 

23 Flip-flop 

15a-15n Halt judging circuit 
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CLAIMS 



[Claim(s)] 

[Claim 1] The image of the predetermined range in the frame in image data or the field is considered as a macro 
block. Choose a certain motion vector candidate within this macro block, and the signal strength difference of 
the pixel corresponding to the motion vector candidate of a subject-copy image and a reference image is 
computed. Carry out accumulation of the signal strength difference computed about the pixel within said macro 
block, and an accumulation result is searched for. In the motion vector detection equipment which chooses the 
motion vector candidate who gives the accumulation result which serves as the maximal value or the minimal 
value out of the motion vector candidate of specific within the limits to the pan within a macro block as a 
motion vector The accumulation means which consists of two or more accumulation circuits connected in the 
shape of [ which inputs the subject-copy image data and the reference image data about said motion vector 
candidate in juxtaposition, and processes the accumulation about two or more motion vectors to juxtaposition ] 
a pipeline, The accumulation means for stopping which stops accumulation processing actuation of said 
accumulation means according to an individual for every accumulation circuit, While controlling supply of the 
subject-copy image data about said motion vector candidate, and reference image data to each accumulation 
circuit of said accumulation means Motion vector detection equipment characterized by having the control 
means which outputs the stop signal according to individual which should stop the accumulation according to 
individual to said accumulation discrete line, and controls a halt of accumulation processing of the accumulation 
circuit. 

[Claim 2] Each accumulation circuit in said accumulation means While having the judgment circuit which has 
the predetermined differential threshold, compares size with this differential threshold for the value in the 
middle of accumulation once [ at least ], and judges effective/invalid of an accumulation value from that 
comparison result Said means for stopping is motion vector detection equipment according to claim 1 
characterized by having the individual halt circuit which stops an accumulation circuit until the accumulation 
actuation about a new motion vector candidate is started when the judgment result of said judgment circuit is 
invalid. 

[Claim 3] All the accumulation values with which comparison examination of said accumulation means is 
carried out by parallel processing with said differential threshold are motion vector detection equipment 
according to claim 2 characterized by having the initiation circuit which makes processing actuation of the 
accumulation about a motion vector candidate new as that all whose motion vector candidates under current 
examination are disqualification when judged with what is an invalid altogether by said judgment circuit start 
immediately. 

[Claim 4] Said means for stopping is motion vector detection equipment according to claim 3 characterized by 
having the halt circuit which stops actuation of said accumulation means until it outputs a motion vector 
detection terminate signal and a motion vector detection demand signal is inputted from the exterior, when 
detection of a motion vector is completed. 

[Claim 5] Said accumulation means is motion vector detection equipment according to claim 4 characterized by 
determining said differential threshold based on the greatest or minimum value out of the accumulation value 
examined by then. 

[Claim 6] Said accumulation means is motion vector detection equipment according to claim 4 with which an 
accumulation value is characterized by determining said differential threshold with the fixed value which does 
not change in a motion vector detection process based on the predetermined rate to the maximum which can be 
taken theoretically. 



[Claim 7] Each accumulation circuit of said accumulation means is motion vector detection equipment 
according to claim 6 which makes equal to said differential threshold the maximum number which can be held 
to a flip-flop, and is characterized by constituting the digit count of the flip-flop for accumulation value 
maintenance few by dealing with the carryout signal of the most significant digit of this accumulation circuit as 
a size comparison signal with said differential threshold. 

[Claim 8] While specifying the image of the predetermined range in a frame or the field as a macro block The 
step which chooses two or more motion vector candidates who exist in this macro block, The signal strength 
difference of the pixel in the predetermined subject-copy image and predetermined reference image about a 
motion vector candidate of the number of juxtaposition which corresponds, respectively is computed [ from ] in 
juxtaposition among said two or more motion vector candidates within said specified macro block. When the 
step which carries out accumulation for every motion vector candidate of the specification by which parallel 
processing is carried out, and the thing which gives the accumulation result which becomes the minimal value 
or the maximal value about either of the motion vector candidates of said number of juxtaposition by which 
parallel processing is carried out are specified The motion vector detection approach characterized by having 
the step which stops the accumulation about the motion vector candidate. 

[Claim 9] The step with which the step which stops said accumulation compares the size of a value and the 
predetermined differential threshold by at least 1 time of the count in the middle of the accumulation of said 
motion vector candidate of each by which parallel processing is carried out, The step which judges 
effective/invalid of the accumulation value about said each motion vector candidate based on the comparison 
result, The motion vector detection approach according to claim 8 characterized by including the step to which 
the accumulation actuation about the motion vector candidate who corresponds when judged with it being 
invalid is suspended till the accumulation initiation about a new motion vector candidate. 
[Claim 10] It is the motion vector detection approach according to claim 8 characterized by having the step to 
which all the motion vector candidates in accumulation start immediately the parallel processing to a new 
motion vector candidate as a thing [****] by parallel processing when all the accumulation results about said 
all motion vector candidates by whom parallel processing is done are stopped after the step which stops said 
accumulation. 
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